We characterized borderline personality disorder (BPD) along two fundamental dimensions of adult social attachment and evaluated attachment associations with childhood maltreatment and current symptoms using self-report measures in 40 outpatients with DSM-IV BPD. The BPD group had significantly greater dimensional attachment impairment and rate of fearful attachment type compared with a healthy control group. Among BPD subjects, dimensional attachment-anxiety was specifically associated with sexual abuse, whereas attachment-avoidance was associated with all five maltreatment types. The two attachment dimensions showed divergent associations with current interpersonal problems, impulsivity subtypes and mood symptoms. We conclude that (1) BPD is characterized by adult attachment disturbance; (2) these attachment problems are strongly related to childhood maltreatment, and to current interpersonal problems and clinical symptoms that are considered core features of BPD; and (3) the diverse problems of BPD patients may arise from two basic mechanisms, each tied to a different type of attachment disturbance, developmental history, and clinical outcome.
B
orderline personality disorder (BPD) is a severe, chronic disorder characterized by affective, impulsive, and interpersonal symptoms. It is also the paradigmatic adult disorder of social attachment (Bartholomew et al., 2001; Fonagy et al., 2000) . One of the diagnostic criteria for BPD is fear of abandonment, which has been proposed as a core feature that best discriminates BPD from a range of other psychiatric disorders (Gunderson, 1996) . Individuals with BPD are often depicted as exhibiting a "preoccupied" type of insecure attachment (Fonagy et al., 2000) , characterized by hypervigilance in attending to and expressing distress, and a sense of inefficacy in modulating negative affect (Mikulincer and Florian, 1998) . In addition, individuals with BPD exhibit a unique form of approach-avoidance conflict that has been described as "oscillations of attachment" (Melges and Swartz, 1989) . This may reflect the use of a behavioral, interpersonal "distance" regulation strategy in an attempt to bring about proper emotion regulation that cannot be achieved internally.
However, empirical studies suggest that individual BPD patients exhibit heterogeneous patterns of attachment insecurity, with a small percentage even achieving securely attached relationships (see Agrawal et al., 2004, for review) . These preliminary studies were limited by the use of widely varying measures, very small BPD sample sizes (Diamond et al., 2003; Meyer et al., 2001; Patrick et al., 1994) , absence of structured diagnostic interview (West et al., 1993) , or the possible confounding effects of acute psychiatric illness (Fonagy et al., 1996; Fossati et al., 2003; Rosenstein and Horowitz, 1996; Sack et al., 1996; West et al., 1993) . Furthermore, study samples have not consistently been limited to individuals with BPD diagnosis, but have also included individuals with borderline personality organization (Dutton et al., 1994) and nonclinical populations with borderline traits Nickell et al., 2002) . Therefore, the social attachment of clinically stable adults with BPD remains largely uncharacterized.
A recent development in the measurement of adult social attachment is based on a two-dimensional model that has emerged empirically from factor analysis of the entire corpus of self-report adult attachment measures . One dimension, attachment-anxiety, refers to negative affect states experienced in the context of relationships, particularly fear of abandonment or rejection by the target of attachment. A second, orthogonal dimension, attachment-avoidance, refers to emotional and behavioral strategies for creating interpersonal distance. Fraley and Waller (1998) , using a taxometric method, have argued that a dimensional approach to adult social attachment confers greater reliability, validity, and statistical power compared with typological approaches, and eases the task of considering underlying mechanisms.
The role of childhood adversity in the emergence of altered adult attachment patterns has also remained unaddressed in BPD, despite the widely recognized role of child abuse in BPD (Zanarini, 2000) and the association of childhood maltreatment with insecure attachment in studies of other populations. Studies of maltreated infants have consistently found elevated rates of insecure attachment (Morton and Browne, 1998) . Among community samples of adults, self-reported experiences of incest, physical abuse, and neglect have been associated with various insecure attachment types characterized by negative affect or withdrawal (Alexander et al., 1998; Gauthier et al., 1996) . In a study that examined the two fundamental dimensions of attachment in incest victims, these individuals showed increased fearful and preoccupied attachment, which were associated with elevations on the Borderline scale of the Millon Clinical Multiaxial Inventory (Alexander et al., 1998) . Two studies used the Adult Attachment Interview to evaluate adults with child abuse histories, including some with BPD. The majority was found to be fearfully preoccupied and/or unresolved (Fonagy et al., 1996; Stalker and Davies, 1995) . These studies suggest that sexual abuse may be associated with the fearful attachment type, which is observed dimensionally as elevated attachment-anxiety and attachment-avoidance. However, none of these studies evaluated other types of childhood maltreatment, making it difficult to conclude that there is a specific connection with sexual abuse.
Finally, the literature to date indicates that disturbances of social attachment have significant clinical consequences. For example, insecure attachment is associated with mood and anxiety symptoms, externalizing behaviors, and dysfunctions in parenting, sexual function, and other aspects of relationships (Atkinson and Zucker, 1997) . Furthermore, these outcomes are associated with childhood maltreatment, with sexual abuse linked to depression and impulsivity in BPD patients (Brodsky et al., 1997; Silk et al., 1995; Soloff et al., 2002; Yen et al., 2004; Zanarini et al., 2002) . These prevalent problems in BPD are associated with a significant public health impact, such as high rates of service utilization (Bender et al., 2001) and serious outcomes such as completed suicide (Stanley and Brodsky, 2001 ) and incarceration (Jordan et al., 1996) . Thus, it is crucial to examine the role of disturbed social attachment as a proximal cause of a wide range of negative affect states and impulsive acts in BPD patients, including self-injurious, suicidal, and aggressive behaviors (Brown et al., 2002; Welch and Linehan, 2002) .
We thus undertook the present study with the following aims:
1. To characterize the social attachment patterns of clinically stable adults with BPD, using a reliable instrument based on an empirically derived dimensional model of attachment. 2. To assess the relationship of adult social attachment disturbance to a wide variety of maltreatment in childhood, and to current interpersonal problems and clinical symptoms.
METHODS

Subjects 1
Exclusion criteria were age Ͻ18 or Ͼ60, comorbid schizophrenia, schizoaffective, bipolar spectrum, current major depressive disorder, posttraumatic stress disorder, current substance dependence, or history of neurological disease. All BPD subjects were clinically stable; none was hospitalized in the month prior to study, nor had psychotic or dissociative symptoms at the time of study. The mean (ϮSD) Global Assessment of Function was 57 Ϯ 9. Seventy-five percent were on psychiatric medications. BPD subjects underwent the Structured Clinical Interview for Axis II (SCID-II) using DSM-IV criteria after completing the SCID-II screening questionnaire (First et al., 1997) . The SCID-I (First et al., 1995) was used to assess the presence of Axis I disorders. Twenty-one (53%) of the BPD subjects were randomly chosen for videotaping of their diagnostic interview, which was reviewed by a second SCID-trained diagnostician (PsyD clinical psychologist). Interrater agreement for BPD criteria was high ( ϭ .81). Comorbid Axis I diagnoses included panic disorder (N ϭ 2), dysthymic disorder (N ϭ 6), bulimia (N ϭ 2), gender identity disorder (N ϭ 1), amphetamine abuse (N ϭ 1), cannabis abuse (N ϭ 1). Comorbid personality disorder diag-
, and obsessivecompulsive (N ϭ 6).
Control subjects were also recruited from the community for comparison on the social attachment measure. They were not significantly different from the BPD group in mean age (34.4 Ϯ 9.3 vs. 35.1 Ϯ 12.9 years), sex ratio (88.5% vs. 88.4% female), racial distribution (77% vs. 78% Caucasian; 2 ϭ 0.78, df ϭ 4, p ϭ 0.94), parental education (14.8 Ϯ 2.2 vs. 14.9 Ϯ 3.1 year), and parental employment (3.3 Ϯ 1.7 vs. 3.9 Ϯ 2.0, on Hollingshead two-factor index). The control group did have significantly greater education than the BPD group (15.5 Ϯ 2.3 vs. 14.2 Ϯ 2.7 years; p Ͻ 0.05). Prospective control subjects were screened for personality disorders using the SCID-II screening questionnaire, and for Axis I disorders using a modified version of the SCID-I Non-Patient version. Exclusion criteria were any past or present psychiatric diagnosis or treatment, including current substance abuse, or neurological disease. No control subject met more than one DSM-IV criterion for BPD or neared the screening threshold for any other personality disorders. After complete description of the study to the subjects, written informed consent was obtained.
Self-Report Measures Adult Social Attachment
The Experiences in Close Relationships is a 36-item self-report questionnaire derived from the factor analysis of self-report attachment measures described in the introduction . It contains statements about one's typical behavior and emotional experience in relationships, e.g., "I worry about being abandoned," and, "Just when my partner starts to get close to me I find myself pulling away." Items are rated on a 7-point Likert scale from "agree strongly" to "disagree strongly." Subscales for attachmentavoidance and attachment-anxiety showed excellent internal consistency reliability in the present sample (Cronbach ␣ ϭ .94 and .93, respectively). Dimensional scores can also be converted to attachment categories for comparison to typological attachment schemes. Item response theory has demonstrated that the Experiences in Close Minzenberg et al. The Journal of Nervous and Mental Disease • Volume 194, Number 5, May 2006 Relationships is superior to other self-report adult attachment instruments (Fraley et al., 2000) .
Childhood Maltreatment and Adult Symptom Measures
The Childhood Trauma Questionnaire, 28-item version, measures five types of maltreatment in childhood/adolescence: emotional abuse, sexual abuse, physical abuse, emotional neglect, and physical neglect (Bernstein and Fink, 1998) . Mood symptom measures included the Beck Depression Inventory (Beck and Steer, 1993) , the Spielberger StateTrait Anxiety Inventory (Spielberger et al., 1983) , and the Buss-Durkee Hostility Inventory (Buss and Durkee, 1957) . Impulsivity was measured with the Barratt Impulsivity Scale, 11th version (Patton et al, 1995) , and interpersonal problems with the Inventory of Interpersonal Problems, 64-item Circumplex version (Horowitz et al., 2000) . The IIP assesses interpersonal problems in eight subscales related by a circumplex structure, with two latent orthogonal factors, dominance and affiliation (Horowitz et al., 2000) .
Statistical Analyses
Our primary analyses were of two types. First, group contrasts of BPD versus CON subjects were performed by analysis of variance on dimensional attachment measures and 2 on categorical Attachment distributions. Second, correlational analyses were performed within the BPD group, between attachment and other key measures. These second analyses were organized in a hierarchical sequence, to conduct a systematic analysis of the multiple historic and functional facets of BPD patients, as well as to provide appropriate global significance tests. We began this second analytic series with an overall test of significance, canonical correlation (R), for the relation of attachment to other measures. If this overall test was significant, we then conducted more detailed tests to identify the variables that contributed to the overall effect. We used two-tailed p Ͻ 0.05 as our criterion of significance; however, to permit consideration of possible type II errors, we also report any trends that approach significance (p Ͻ 0.10).
RESULTS
Preliminary Test of Assumptions
Prior to all analyses, we tested the assumption that the two attachment scales are normally distributed, orthogonal dimensions. In our sample, attachment-anxiety and attachment-avoidance were not significantly correlated in the BPD group (r ϭ .06, p ϭ 0.7) or in the CON group (r ϭ .25, p ϭ 0.2). Also, attachment-anxiety and attachment-avoidance did not depart significantly from normalcy in the BPD or CON group (Kolmogorov-Smirnov z ϭ 0.5-0.7, p Ͼ 0.6). On this basis, we used parametric statistics for all inferential tests on these two dimensions.
Dimensional Measures of Attachment in Borderline and Control Subjects
The BPD group exhibited significantly elevated scores relative to the CON group on each of the two attachment dimensions: attachment-anxiety (F͓1,57͔ ϭ 42.0, p Ͻ 0.0001) and attachment-avoidance (F͓1,57͔ ϭ 9.54, p ϭ 0.003). Individual BPD and CON subjects are depicted in two-dimensional attachment space in Figure 1 .
Categorical Measures of Attachment in Borderline and Control Subjects
The overall distribution of attachment types was significantly different in the BPD and CON groups ( 2 ϭ 12.23, df ϭ 3, p ϭ 0.007; Figure 2 ). The most prevalent attachment type in the total BPD group was fearful (50%), which was significantly more prevalent in the BPD group compared with the CON group ( 2 ϭ 4.78, df ϭ 1, p Ͻ 0.05). In the BPD subgroup with no comorbid Cluster C diagnosis (N ϭ 18) , the attachment types were as follows: fearful, six (33.3%); preoccupied, six (33.3%); dismissing, three (16.7%); and secure, three (16.7%).
Overall Relation of Attachment to Maltreatment, Symptoms, and Interpersonal Problems in BPD
Next, we analyzed how BPD patients' attachment styles were related to six measures of historic, symptomatic, and interpersonal problems. In an overall test of significance, attachment-anxiety and attachment-avoidance had significant canonical correlations with total scores on childhood maltreatment, depression, anxiety, impulsivity, hostility, and interpersonal problems (R ϭ .75, p ϭ 0.006). As summarized in Figure 3 and Table 1 , the following analyses were conducted to identify the variables that most contributed to this overall effect.
Relation of Attachment to Childhood Maltreatment
The two attachment dimensions were significantly correlated with child abuse and child neglect (canonical R ϭ .52, FIGURE 1. Adult social attachment in BPD and NC groups. Two-dimensional adult social attachment scores on Experiences in Close Relationships scale. Each point represents one subject.
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Social Attachment Disturbance p ϭ 0.02; Fig. 3 ). Attachment-anxiety was related only to child abuse (r ϭ .35, p ϭ 0.03), especially sexual abuse (r ϭ .41, p ϭ 0.01; Table 1 ). In contrast, attachment-avoidance was related to child abuse (r ϭ .40, p ϭ 0.01) and child neglect (r ϭ .36, p ϭ 0.03), including subscales for physical abuse, sexual abuse, and emotional neglect (r ϭ .36-.32, p Ͻ 0.05), with nonsignificant trends for emotional abuse (r ϭ .30) and physical neglect (r ϭ .28; both p Ͻ 0.09; Table 1 ).
Relation of Attachment to Clinical Symptoms
The two attachment dimensions were significantly correlated with the four clinical symptoms (canonical R ϭ .64, p ϭ 0.006; Fig. 3 ). Attachment-anxiety was related to anxiety (r ϭ .53, p ϭ 0.001), hostility (r ϭ .44, p ϭ 0.01), and both attentional and motor impulsivity (r ϭ .42, p ϭ 0.007; and r ϭ .33, p ϭ 0.036, respectively) with a trend for depression (r ϭ .27, p ϭ 0.10; Table 1 ). Attachment-avoidance was related to depression (r ϭ .41, p ϭ 0.01), anxiety (r ϭ .36, p ϭ 0.03), and nonplanning impulsivity (r ϭ .36, p ϭ 0.024; Table 1 ).
Relation of Attachment to Interpersonal Problems
Attachment was significantly correlated with the eight interpersonal problem octants, via two separate canonical functions. First, attachment-anxiety was related to a cluster of moderate-affiliation to high-affiliation or "clinging" interpersonal problems (canonical R ϭ .68, p ϭ 0.009), which included the intrusive/needy, vindictive/self-centered, selfsacrificing, and overly-accommodating octants (r ϭ .51-.36, p Ͻ 0.04; Fig. 3 ). Second, attachment-avoidance was related to a cluster of moderate-affiliation to low-affiliation or "distancing" interpersonal problems (canonical R ϭ 0.60, p ϭ 0.05), which included the vindictive/self-centered, domineering/controlling, cold/distant, socially inhibited, and nonassuming octants (r ϭ .51-.36, p Ͻ 0.03; Fig. 2 ).
Relation of Childhood Maltreatment to Symptoms
In bivariate correlations, individual types of childhood maltreatment showed few correlations with symptoms of depression, anxiety, and hostility (Table 1) . However, sexual abuse was related to motor impulsivity (r ϭ .46, p ϭ 0.004), with nonsignificant trends for nonplanning impulsivity (r ϭ .29, p ϭ 0.07) and hostility (r ϭ .28, p ϭ 0.09). To assess the possible mediating role of attachment in this relationship, we also analyzed the correlations of sexual abuse with symptoms as partial correlations, controlling for attachment-anxiety and attachment-avoidance. This diminished the magnitude of all pairwise correlations: motor impulsivity r partial ϭ .32 (p ϭ 0.05); all other r Ͻ .15 (NS). This result suggests that the correlations between symptoms and sexual abuse may be partly mediated by disturbances in attachment.
DISCUSSION
Adult Social Attachment in BPD
Using a brief, valid, and reliable self-report instrument based on an empirically derived dimensional model of adult social attachment, we found that a sample of clinically stable adults with BPD was characterized by elevated scores on each of two fundamental social attachment dimensions. The first, attachment-anxiety, reflects the well-known BPD clinical features of both extreme emotional reactivity and negative affect (e.g., fear of rejection and abandonment) in relationship settings. The second dimension, attachment-avoidance, reflects strategies of emotional and behavioral distancing in attachment relationships. These findings are broadly consistent with studies of adult attachment in both BPD patients (Agrawal et al., 2004 ) and individuals with reported childhood history of maltreatment (Alexander et al., 1998; Fonagy et al., 1996; Gauthier et al., 1996; Stalker and Davies, 1995) . Perhaps surprisingly, this sample scored higher on attachment-avoidance than the control group. While BPD patients have been characterized as displaying a strong "approachorientation" (Bartholomew et al., 2001) , others depict their interpersonal behavior as more cyclic in nature (Melges and Swartz, 1989) , which may represent an unstable form of approach-avoidance conflict. In the present typological attachment assignments, the rate was significantly higher in the BPD group only for the fearful type (50%), implying a withdrawal-orientation. Cluster C personality disorder comorbidity does not clearly account for this finding, as the subgroup without this comorbidity was roughly comparable in attachment distribution to the full BPD sample. In fact, all four attachment types represented in this scheme were observed, in addition to considerable variation in dimensional scores, indicating significant heterogeneity in attachmentrelated emotional and behavioral phenomena among BPD patients. 
The Relationship of Adult Social Attachment to Childhood Maltreatment and Current Symptoms
Adult attachment was related to self-reported childhood maltreatment in a divergent pattern for the two attachment dimensions. Attachment-anxiety was specifically related to reported sexual abuse, whereas attachment-avoidance was generally related to all types of childhood maltreatment. The finding that sexual abuse in particular is related to the phenomenological extremes of both attachment dimensions is consistent with the literature (Alexander et al., 1998; Fonagy et al., 1996; Gauthier et al., 1996; Stalker and Davies, 1995) . This suggests that sexual abuse may be associated with a particular developmental path and adult attachment outcome, typically observed as a relational style of fearful withdrawal. The use of interpersonal distancing strategies, on the other hand, was comparably related to each of five types of reported childhood maltreatment. This suggests that problems in modulating distance in attachment relationships may be a more general psychological expression of the effects of early maltreatment.
The two dimensions were also associated with different current symptom profiles. Elevated attachment-anxiety was associated with hostility and antagonistic behavior (BussDurkee Hostility Inventory scores), suggesting a common basis for negative affect states and antagonistic behaviors (both in attribution and expression) in attachment relationship settings. In addition, attachment-anxiety scores were associated with both attentional and motor impulsivity. The interaction of heightened negative affect with poor regulation of both attentional processing and behavioral output may provide a psychological mechanism for the prominent aggressive behavior (both assaultive and self-injurious) that is exhibited in distressing relational situations by BPD patients (Brown et al., 2002; Welch and Linehan, 2002) .
In contrast, elevated attachment-avoidance scores were related to depressive symptoms. This may reflect the relational withdrawal that is generally observed in patients with depression. In BPD it may also reflect a strategy of active disengagement that patients use to manage distressing affective symptoms that they are unable to regulate internally. Attachment-avoidance scores were also related to nonplanning impulsivity. This too may indicate that relational withdrawal is accompanied by disengagement from future-oriented cognitive processes. These processes may require on a psychological level the stability of self-representations (and The Journal of Nervous and Mental Disease • Volume 194, Number 5, May 2006 Social Attachment Disturbance possibly other-representations) that can be "projected" into the future, and on a neurocognitive level the adequate performance of executive functions that are responsible for not only complex planning and anticipation of future events but proper emotion regulation as well (Minzenberg et al.) . The complementary associations of attachment dimensional scores with octants of interpersonal problems indicate that the attachment dimensions are related to, though not entirely coincident with, those of interpersonal relations in general. As might be expected, the two canonical variates representing the two attachment dimensions diverged in their associations with IIP octants, primarily along the affiliation dimension that underlies the interpersonal circumplex. Taken together, these results offer convergent validity for dimensional attachment disturbance giving rise to interpersonal profiles that are clinically well-recognized in BPD.
Finally, we found sexual abuse to be associated with motor impulsivity, which represents both a lowered threshold for the initiation of behavior and the lack of behavioral perseverance (a trend-level correlation was observed for other types of impulsivity and hostility). Few other studies to date have specified the subtype of impulsivity in study samples, or compared the relative relationship of these subtypes to other phenomenological measures of interest. Though we have not directly measured autoaggressive behavior in this study, the present finding suggests that the association of sexual abuse with autoaggressive behavior (Brodsky et al., 1997; Soloff et al., 2002; Yen et al., 2004; Zanarini et al., 2002 ) may be mediated particularly by deficient motoric control of behavior initiation. Furthermore, sexual abuse was correlated with attachment-anxiety, and controlling for attachment disturbance diminished the correlation of sexual abuse with motor impulsivity (and other symptom correlations). This suggests that the effects of sexual abuse on later behavioral control may depend on heightened sensitivity to rejection and abandonment in attachment relationships, which provides a setting for the provocation of impulsive and auto-aggressive acts (Brown et al., 2002; Welch and Linehan, 2002) .
Study Limitations
The sample size was relatively modest for a study of phenomenological relationships, owing to our parallel aim of characterizing neurocognitive function in this sample and its relationship to adult attachment (Minzenberg et al.) . This may have constrained our power to detect relationships between attachment dimensional scores and measures of childhood maltreatment or current symptoms. However, the results of the canonical correlation analyses indicate a strong overall association of adult attachment with these other measures. In addition, social attachment was evaluated with a self-report measure. While this measure has good construct validity and reliability , self-report instruments can be susceptible to reporting biases, and it is not yet clear how self-report attachment measures relate to attachment as assessed with in-depth interviews or behavioral observations. However, it is important to note that the two-dimensional latent structure of self-reported adult attachment corresponds closely to the two dimensions of observed infant attachment behavior observed in Ainsworth's Strange Situation paradigm (Fraley and Waller, 1998) . This strongly supports the general relevance of the two-dimensional model of attachment, beyond the realm of adult self-report measures. An additional limitation of the attachment assessment was its cross-sectional nature. Given the apparent clinical instability in attachment-related behavior in BPD and the lack of data addressing the temporal stability of attachment measurement in personality-disordered populations, these results must be regarded as preliminary with regard to the characterization of adult attachment in BPD.
CONCLUSION
Individuals with BPD exhibit disturbed adult social attachment along both fundamental dimensions. They also report high levels of childhood maltreatment of various types, which are related to the two dimensions of adult attachment disturbance in differing patterns. Both childhood maltreatment and adult attachment disturbance in turn are differentially associated with important adult BPD symptoms such as depression, anxiety, impulsivity, and interpersonal problems. Variation in both childhood maltreatment and dimensional adult attachment disturbance may be important sources of clinical heterogeneity among adults with BPD.
